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Primary and Secondary Syphilis
Chlamydia and Gonorrhea in Adolescents and Young Adults
In this report, missing and unknown age group, sex, and race/ethnicity data were not redistributed; therefore, incidence rates may be underestimated, particularly rates by race/ethnicity.
Chlamydia
Chlamydia trachomatis infections continue to be the most frequently reported communicable disease in both Utah and the United States. 3 In 2015, 8,636 cases of chlamydia were reported in Utah. From 2006 to 2015, Utah's chlamydia rate was an average of 58% of the U.S. rate (Figure 1) . 4 Utah's chlamydia rate increased 43.1% from 201.5 cases per 100,000 population in 2006 to 288.3 in 2015. The increase in chlamydia rates may be an actual increase in disease trends or due to increased screening efforts, use of increasingly sensitive diagnostic tests, increased reporting by providers and laboratories, and/or improved information systems for reporting.
Over the past 10 years, chlamydia rates in females in Utah have averaged twice that of males in Utah (Figure 2 ), most likely a result of higher rates of screening in women for this usually asymptomatic infection. Females with chlamydial infection are at risk for developing pelvic inflammatory disease (PID), and both men and women may become infertile as a result of untreated chlamydial infections. Susceptibility to more serious infections, such as the human immunodeficiency virus (HIV), increases when an individual is infected with chlamydia. In addition, pregnant women with chlamydia can pass the infection to their infants during delivery, potentially resulting in pneumonia or neonatal ophthalmia.
During the 2006-2015 time period in Utah, chlamydia rates increased in all age groups between 15-64 years with rate increases ranging from 39% in the 15 to 19 year old age group to 329% in the 55 to 59 year old age group (Table 2 ). Although the rates in older adults are not as high as in younger age groups, this demonstrates the need to target prevention messages to a wide range of age groups. Almost two-thirds of the chlamydia cases reported in Utah in 2015 were among people 15-24 years of age. The highest rates of infection were reported among females aged 20-24 years (1,698.1 cases per 100,000 population) and 15-19 years (1,580.2 cases per 100,000 population). The highest rate of infection reported in males was among men aged 20-24 years (763.3 cases per 100,000 population) (Figure 3 ).
In 2015, three LHDs in Utah had chlamydia rates higher than the state rate: Salt Lake County Health District (414.3 cases per 100,000 population), San Juan Health District (355.1 cases per 100,000 population), and Weber-Morgan Health District (312.9 cases per 100,000 population) (Figure 4 ). Similar to prior years, the majority of chlamydial infections were identified in the four counties along the Wasatch Front: Salt Lake (53.1% of cases), Davis (10.3% of cases), Weber-Morgan (9.2% of cases), and Utah (11.3% of cases).
In 2015, the highest chlamydia rates among the major racial and ethnic groups in Utah were reported among non-Hispanic blacks (1008.6 cases per 100,000 population) and Pacific Islanders (665.3 cases per 100,000 population), followed by Hispanics and American Indian/Alaska Natives (510.3 and 510.2 cases per 100,000 population, respectively) ( Figure  5 ). The lowest chlamydia rates were reported among the non-Hispanic multiple race category (51.5 cases per 100,000 population).
Chlamydia screening tests administered by adult and youth correctional facilities, community and family planning clinics, LHDs, a small number of private providers, and student health centers throughout the state are processed at the UPHL. The lab adopted a dual chlamydia/gonorrhea test in late 2004. The number of chlamydia results reported by the UPHL increased 48% between 2006 and 2015 ( Figure 6 ). Consistent with screening recommendations, 57% of the chlamydia tests during this ten-year period were administered to female patients and males have consistently had a higher positivity rate than females. Testing data from other laboratories are currently unavailable. 
Gonorrhea
In 2015, 1,562 cases of gonorrhea were reported in Utah. Gonorrhea was the third most frequently reported communicable disease in Utah and the second most reported disease in the United States. 5, 6 Utah's gonorrhea rate was 42.1% the U.S. rate in 2015, up from 9.5% the U.S. rate in 2011 ( Figure 7) . Following a 40% increase of Utah's gonorrhea rate from 2004 to 2006, when the rate peaked at 35.2 cases per 100,000 population, Utah's gonorrhea rate decreased annually to the lowest rate reported of 9.8 in 2011. The rate increased to 52.1 cases per 100,000 population in 2015, an increase of 432% from the 2011 rate.
Gonorrhea rates among males in Utah have consistently been higher than among females over the past 10 years ( Figure 8) ; from 2009 to 2012, males had rates at least 2.5 times higher than females. However, in 2013 and 2014 rates among males were only 1.5 times higher due to a large increase of gonorrhea in females. In 2015, the male to female rate ratio returned to 2.1 as the gonorrhea rate among females decreased slightly. Two-thirds of male gonorrhea cases in 2009 and 2010 were among men who have sex with men (MSM). This percentage has decreased, from 62% in 2011 to 43% in 2015; however, the percentage of unknown sexual orientation has increased from 15% in 2011 to 24% in 2015 ( Figure 12 ). Untreated gonorrhea infections can damage the reproductive system in both males and females. Females with gonorrhea infection are at risk for developing pelvic inflammatory disease (PID). Gonorrhea can spread to joints and become systemic (disseminated gonorrhea). Susceptibility to infections, such as the human immunodeficiency virus (HIV), increases in individuals infected with gonorrhea. Furthermore, pregnant women with gonorrhea can pass the infection to their infant during delivery, potentially resulting in ophthalmia neonatorum.
In 2015, 64% of the reported gonorrhea cases in Utah were among people 20-34 years of age. In males, the highest rates of infection were in the 25-29 years old age group (242.6 cases per 100,000 population) followed by the 20-24 years old age group and the 30-34 years old age group (179.0 and 142.3 cases per 100,000 population, respectively) ( Figure 9 ). In females, the highest rate of infection was among 20-24-year olds (117.1 cases per 100,000 population). Although the rates were lower, the largest percentage rate increase from 2014 to 2015 was among people 55 to 59 years old.
In 2015, two local LHDs in Utah had gonorrhea rates higher than the state rate: Salt Lake County Health District (94.7 cases per 100,000 population) and Weber-Morgan Health District (57.7 cases per 100,000 population) ( Figure 10 ). Similar to prior years, more than 90% of the cases were identified in four LHDs along the Wasatch Front: Salt Lake (67.2%), Weber-Morgan (9.4%), Davis (5.9%), and Utah (8.3%).
In 2015, the highest gonorrhea rate among the major racial and ethnic groups in Utah was reported among non-Hispanic blacks (429.5 cases per 100,000 population), followed distantly by non-Hispanic Pacific Islanders, non-Hispanic American Indians / Alaska Natives, and Hispanics (79.1, 78.8, and 73.5 cases per 100,000 population, respectively) ( Figure 11 ). Gonorrhea screening tests administered by adult and youth correctional facilities, community and family planning clinics, LHDs, a small number of private providers, and student health centers throughout the state are processed at the UPHL. The lab adopted a dual chlamydia/gonorrhea test in late 2004. The number of gonorrhea results reported by the UPHL increased 46% between 2006 and 2015 ( Figure 13 ). Consistent with screening recommendations, 57% of gonorrhea tests were administered to females; males had positivity rates that are consistently higher than females. In 2015, 46% more tests were administered to women compared to men. Males and females had a positivity rate of 4.7% and 0.9% respectively. Testing data from other laboratories are currently unavailable.
To address Utah's increasing gonorrhea case rate, the Utah Department of Health (UDOH) in conjunction with five local health departments (LHDs) implemented an electronic gonorrhea outbreak investigation form utilizing Utah's integrated electronic surveillance system, UT-NEDSS.
The gonorrhea outbreak investigation form was implemented in April of 2014 and concluded in October of 2014. Additional interview questions gathered information regarding symptoms, health insurance status, student status, places sex partners were met, anonymous sex partners, drug and alcohol use, sex work, and the sex of partners.
Results from these analysis showed that programmatic activities should be targeted to individuals who are known or suspected drug users and those who have been incarcerated or have had a sex partner who has been incarcerated in the past 12 months.
Further investigation is needed to further understand the rise in gonorrhea rates. There was an average of 41 cases each year in the previous ten years. The P&S syphilis rate in Utah in 2015 was 2.2 cases per 100,000 population.
The P&S syphilis rate in Utah has risen and fallen over the past 10 years. The rate of P&S syphilis in Utah increased from 0.8 cases per 100,000 population in 2006 to 2.3 in 2010. The increase was particularly steep from 2008 to 2010, which was inconsistent with the national trend during the same time period when rates leveled off ( Figure 14) . In 2011, the rate decreased to 0.5 cases per 100,000 population but has increased since. In 2013, the rate increased to 2.6 cases per 100,000 population, the highest in the past 10 years. In 2015, Utah's P&S syphilis rate was 29% the national rate.
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P&S syphilis rates in males were significantly higher than in females throughout the past decade in Utah (Figure 15 ). No cases of P&S syphilis were diagnosed among females in four of the past 10 years.
The highest P&S syphilis rates in Utah in 2015 were among men 25-29 years old (13.7 cases per 100,000 population) (Figure 16 ). P&S syphilis cases were reported in all age groups older than 15 years old. This highlights the need to target prevention messages to a wide range of age groups.
In (Figure 18 ). 
Chlamydia and Gonorrhea in Adolescents and Young Adults
In both Utah and the United States, adolescents 15 to 19 years of age and young adults 20 to 24 years of age have higher incidences of chlamydia and gonorrhea. 8 In 2015, people 15 to 24 years of age represented 16% of Utah's population; yet, this population accounted for 62% of reported chlamydia cases and 33% of gonorrhea cases. The increased rate of STDs can be attributed to increased risky sexual behavior among adolescents and young adults, anatomical vulnerabilities increasing transmission rates, and increased screening among this age group.
Chlamydia
Chlamydia trachomatis infection rates steadily increased in people 15-19 and 20-24 years of age from 2006 to 2015, with the exception of a slight decrease in 2013 (Figure 19 ). During this 10-year period, the chlamydia rate increased 45% in males 15-19 years, 42% in males 20-24 years, 39% in females 15-19 years, and 50% in females 20-24 years. Throughout this period, the rate in females aged 15-19 was about four times that in males of the same age; and in people aged 20-24 years, the female rate was about twice that of males.
In 2015, the distribution of morbidity in adolescents and young adults varied by age. Adolescents 15 and 16 years of age had the lowest rates of chlamydia in both males and females (Figure 20) . The rates increased with age and peaked in females at age 19 (2,703.3 cases per 100,000 population) and in males at age 20 (960.2 cases per 100,000 population). The rate of chlamydia in females was greater than that of males at every age; and the rate ratios generally decreased with age. Females had rates five times higher than males in 15-year-olds, four times higher in 16-to 18-year-olds, three times higher in 19-year-olds, and about two times higher in 20-to 24-year-olds. Among males and females 20-24 years of age, males have consistently had higher rates of gonorrhea. From 2008 to 2011, male rates in this age group were two to three times female rates; however, in 2012, the gonorrhea rate of females 20-24 years of age doubled and, in 2013, almost tripled, rendering the male and female rates similar. Since 2013, rates in females in this age group have not increased at the same rate as males. Consequently, in 2015, rates among males were 1.5 times rates among females.
In 2015, the distribution of morbidity in adolescents and young adults varied by age (Figure 22 ). Adolescent males and females 15-17 years of age had the lowest gonorrhea rates. Rates in males were higher than in females of the same age in people 20 years or older. The highest rate in males was among adolescents 20 years of age (202.9 cases per 100,000 population) and the highest rate in females was among young women 22 years of age (164.2 cases per 100,000 population). 
Local Health District Cases Rates per 100,000 Population
Sources: Cases -Bureau of Epidemiology, Utah Department of Health; Population Estimates -National Center for Health Statistics (NCHS) through a collaborative agreement with the U.S. Bureau of the Census.
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